Fourier analysis of electron micrographs of positively stained collagen fibrils: application to type I and II collagen typing.
Type I and II collagen (native-type) fibrils, positively stained with uranyl acetate, present typical periodic (D = 67 nm) cross-striation patterns. Although the two patterns are similar, the distributions of charged amino acids along the type I and II collagen molecules are different. After optical diffraction analysis or computer image processing of electron micrographs, different Fourier transforms were obtained from type I and II collagen fibrils, either as native fibrils or after in vitro reconstitution from purified molecules. With tissues such as tendon and cartilage, better results were obtained after mild trypsin treatment, which allowed better isolation and staining of the collagen fibrils. The main difference observed in the Fourier transforms was the presence in type II collagen fibrils of a strong tenth-order peak (corresponding to the tenth harmonic of the fundamental frequency). In order to discriminate between the two collagens, we measured the ratio (R) of the areas under the ninth- and tenth-order peaks. In trypsin treated tissues, the distributions of these ratios were clearly separated: below 1.0 for type II collagen fibrils and above 1.5 for type I collagen fibrils. This method appears to be suitable for rapid typing of type I and II collagen fibrils and might be useful for determining the exact composition of fibrils in tissues, such as intervertebral discs, that contain these both types of collagen.